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(54) METHOD AND DEVICE FOR INSTANTANEOUSLY PRODUCING SILVER ION 
(Ag + ) WATER AND SHOWER APPARATUS USING THE SAME 

(57) Abstract: 

PURPOSE: A method and device for instantaneously producing silver ion (Ag+) water 
and shower apparatus using the same are provided, which can produce 
instantaneously and continuously silver ion water of suitable concentration in large 
quantity by passing water through the electrolytic tube and supplying power only 
during producing time of silver ion water. CONSTITUTION: The apparatus comprises 
an electrolytic tube(30) formed for the both uses of electrolyte cell and cathode by 
pipe of a fixed length having electric conductivity and corrosion resistance and capable 
of passing water, the electrolyte and raw water to extract silver ion (Ag+) water; a 
silver anode(40) that is in the form of a silver bar or silver plate, and installed in the 
electrolytic tube(30) with spaced apart from the inner wall of the tube; an electrical 
insulation spacer(50) for partially supporting the silver anode with a fixed distance to 
the inner wall of the electrolytic tube(30); a voltage control device(60) to supply 
negative pole (-) to the electrolytic tube, the cathode, and positive pole (+) to the 
anode at a fixed voltage. 
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£2^ ^ <S ^^Hl £ oi^ (Ag+ )^ A><iq^ls] 

£4^r ^ #^1 ^ <S ^^Hl ^ °l^(Ag + )^ £H XW^X\<i\ ^sfl^l ^ ^-s1|a>a15L 
5L5fe ^ ^ <a ^Hl ^ <^(Ag + )^ A>^|^1^ iflJf- ^.8.^ 
£6^ £3^] ^ # 6-6 •*] ^ ^"tfl-£ 
£7£- £3^] ^ ^ 7-7 ^1 ^ 

518^ ^ ^Ifr 9J 4l*Hl ^ <^(Ag + )^ ^^1^ vfl^ ^ ^ 0 o^l^ ^€<S^^ S}-cfl ^ 

£10^ £r ^ofl ^fb ^ £ <=>l^(Ag + )^ ^ A><^>^ vflJf ^Ji^ ^ o-^^pj-^ Aj^j^ ^ 

1W1 ^ <g ^ o)i £ oi^ (Ag+) ^ ^ a>^^]^ LflJf o-^^^o} 

20: ^ <g ^aHI £ o|^( Ag+ )^ ^ ^]^^\ 

30: 40: £r(|&) ° 0 ^*ll (Anode) 

50: ^5)1^ 60: ^^H^l 

100: £r Q2 m a]6 \] o]^( Ag+ )^ ^ a>^1-^ 

101: »IH^ 102:51^-^1 103: JL^ cfl 
30a,30b: 2|-t-^ 31,32:i4Apf 

40a,40b 41: €^ 42: £^ 

45: ^71^5!^ i = ^ 51: ^1^1^- 52: ^ 
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53:-9*H! 54:^1 *>^r 55; *fl*lU 

61: 62: ^^MW 

65a:^(-)^^^i 65b: °<f^-(+)^i«^ 

70: ■fr'r^l^l 71:H-A>^ -ff<g^- 72: 4^ 

73: ^#*l<ffl*l 74: el^i^l 75:-fH^g-*l^ 75a:*F1 

76: -fKr^lEfl 77: 3.^^ 78: ^L*l^-2: 79: 

81: 1- 83: HflM 84: 4^ 

86: ^SflJEL 85:4^-3^ 

91,91a,91b: ^E.^ ^ s ^ 92a,92b: 

93: 31^©^ 95: ^Hr^^l: 96a, 96b: ufl^T 1 

97a,97b: nfl^ 98a,98b: ^-t"^ ^H^^^t 



*1 ^7lS-sfl^# °l-§-*M £ <^(Ag + )^# *fla*l-°ll StM^I ^«fl^« Sj-o]^^ A>-g-§]-^ -g-^-*(| (Cathode) 

S. ^-g-Al^l^Al ^aZ]-X|7l^ ^Sfl^S. ^-^}JL, ^4 ^ °] £vg- (£gj$) # <£^*|| (Anode) *H 

^ ifl-Sf-cfl - -j? ^^*>^, ^flofl O.S. 4^ #<>1 ^«>fe ^^IM ^7lg-Sflo|] Sm-O] <# 

^Nl^ £"g-4M £ <5 l^(Ag+)# -g-*lH^, ^Tl^AisL aj^ ^51^ c.l-&(Ag+)^«- *fl3^8: ^ 

fit}-. 



•a^^l «V^q- ^j-oi ^(#g)2f =l o]£-# #^<y ^ oi^ (Ag+ )oi ^ «vo-si oi-^( Ag+ )^(^-g-oj) ) ^ 

21-8-3)- Ig-^-g-O] t=HJ^ £-0)0^ ^-g-sjui 514. 

iL «J;^4 &^}a] ^r^fe £ °l^r(Ag + )^ l;-g- S-^fe ^ ^H^l ^-&(Ag + )# *Mf* £ <>l-&(Ag+)^ 
^ =L ^1<?1 y>, ^ ol^( Ag+ )^^ ^-Sfl^, S-tiJI^, ^o] oj-^ o Jrf 

^7} <&B^ ^ ol^( Ag + ) ^<q afl^^ g-Sfl^oll ^l^(Ag + )^ afl^^ Sr*^, & 

il)^ £^ 7lE)-^ rf^ ^S^l-^oll ^S^yl^om- J=-o)]^ -f^^M -g-g-<£ o]^( Ag + )^ 



^l(^Wig)^ ^1^2: tfl^f-oH ^--^ ^ ^jfl^^S f^JSli, ^>7l &n<*]°\l ^^<q ^£ 99.99% 
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7> 5a ch 



g +)^# afl^sKr £ °l^(Ag+)^ ^7lS-sfl« 0 i-* « 

^ 0 '-S ^] ^1^ SLfe ^^r« A}-g-*v c^aI , ^.7}^$] SMJtf £ °l£(Ag+)<r^ 

-g-^ £ d l^(Ag + )^r» ^|2:*hjL^> tfl^AS *| <3r-s}7] 7} ^ej^M, £ d l-&(Ag + ) 

3M ^>ol^ oi ^-oj) ^]oll o]^- nfl, 3j$^ O.S. 120ml~250ml^ #-§r &5l)«Kr31 20-60^ ^Su^\ 



att ^8-^1- Tim £ °l^(Ag+)^ S^r(M7jc)?l ^^fHr ^^l^r7> aj^j *l-&(Ag+)^S a^s}^ *fl 

^°\] ^.n^] f^l^H ^ £ < 5 l^r(Ag + )^7> 7fl« 0 l-^ ^<5l|2:°ll ^ *M Aj-^ 

£ °l-&(Ag+)^r7> A)-^- ig^sl^ ^ o]^( Ag + )^ 7 > ^fi] #^ « ^7^1 fojxlH 



#efl^] ^^1^1 $_7]^n ^1^=1 £ <^(A g +)^r, ^*ii < a! i a *<H1 

^la^ ^7] « 7>Al^^ 7^^- w 0 >^l§>^ 1^1^14 ^^-^ n ^Sfl2,o|l ^-Hl^l ^rO.^, 

#5 ^ fiit^l ^> IfnMl ^Ji, 1^ ^ <^(Ag+)^# ^^I^H M^rf ^£ A> 

■8-^1 is — 1 ?! ^ C »l^(Ag + )^ S^Ol DflJjL ^o>^l^ 3 o.s. 



^S.-g- ¥ ^ ^ #^r. ^m*^, 5 ^3^, W ^-8- #5, 

^Alofl ^AjS. ^ <9=fi1 ^ ol-^( Ag + )^S. ^ ^-^-oJI^, i^-^o] 7112:^-^0)1 ^ ^Cx| ^aflr 4l^= 

^ ^^(Ag + )^r# ^^V^ AS ^J-S^ A>-g-e>Jl $l^-i5.SAi T^XI^ofl tcJ-B^ ol-g r ( Ag + )^Sl a^o] ^ 
aSii, ^ < 3 l^(Ag+)^7> ^Aj«-om Qj «. ^^l<4 ^T-A]^ ^iSf^^l ^o>xl^ J£ cj-= -S.AH1 

-8-^=^ ^ °l-&(Ag+)^r# ^IWfe ^o!l£ 5a*H A i <5 l-&(Ag+)^rSl Sr-8-^^H *fl«f<>l 



&t^i -8-71^1- ^Sflofl o. s ^ = ^ jc^ ^^1^ A>-g-^^A^ O] Ai^ofl^. ^j| £ ofl «1 o.^Aj-E|)S #^l^l-ir ^ 

^^1 #Efl^l ^^1^ ^7l^-5l)^^ ^ft ^ d l^(Ag+)^r l£«o^ ^ ^21^1^1 ^-^ll^## g(|^*l-ai^> ^l^s)^ 74 
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^flS* ^fl^AS. cfHl^W^ fAlofl -g-^flS. °oM^im 99.99%^ <M-g-*M ^J- 

71 ^sfl^ ^<S^ ifl^ ^^Efls. «@^?b^-& ^Jl £ <=>l-&(Ag + )^r^ l^ofl^ 

AS <S#21J5.S 1-^1 ^7 L ^o.£ 2i7§ £ o]^( Ag+ )^ o.5L 4 

<a ^-*J£ £ °l^(Ag+) S^7> ^ £ <^(Ag + )^r« ^Tl^AS. 3*fl^£ SJ-jI WAS. ^-ol^Til afl^ ^ 
£ °l^(Ag + )^ ^12:^ # afl^ofl 51-4. 

^ q-S. £ ol^(Ag + ) M7> ^ £ ol^( Ag + )^_ ^ 7l }2jO. £ 3 *IU3 -g-<^Ml *||2:*t 

flfe £ ^l^(Ag+)^ *H^*1« *fl^*Ml 

S. -g-Ol^Tll ^ £ <>l^(Ag + )^ A>^)^]» olx} 

£ ^4 ^^^^l £ d l-&(Ag+)^r« €-Q-^H -^^^^^51 73^ o_ s <S^r*H cf^^S ^S^: ^ 

3- S>J7 ; ojofl tq-^ £ ol^ (Ag + ) ^ 7 > -i+Sj-SM « «o| <t<^7l jl £ ol^( Ag + )^# a Al 

^ 5fl£^ *H £ < 5 l^(Ag+)^q «-§-^# ^ ^tfl^H 91^}. 
^-71^ <g ^-^-i: £ £ <>l-&(Ag + )^ ^j^l-ifl 



^71^^^: -g-g-tt £ ^-&(Ag + )^r ^^^oll 5fl°1>*1, ^# WIS *r 5Ufe S°iq ^7l^£^(SSf*J»tt) 

nM=7> (Cathode) ^ l^i, ^Sfl^ofl *£S. 99.99% ^ (A 

node)* >8-7l ^sfl^q xfl^ #^1^- o^^j Ti^^ ^Jl ^ o]^- z] o] o. S ^Sfl^H tfl^ > § 

# ^ ^7] &n&<i\ ifl^jq- ^ «8=^-*| (Anode) ^ S^lS. *q-Al7]^A^ ^-o] ^ 

3 ^°0-q ^H^«M, ^71^-sfl ^slofl q*>^ O o^^iq ^ ^^Hl^i *iWRr ^ <^l^(A g +)# S-ofl -8- 

^ *l^(A g +)^# 'i^As f^is 



a* ^-7i$ °a -§r^# ^*h7i -a-7i ^ -^^q <a wj-^-^ °i-g-«-m ^ ^q ^ e>i-&(A g +)^ ^la^i^, 

^"71 ^ U ^laiWo^-i- 0 l-g-*h^, ^sfl-aiolj7 ^ ol-^( Ag + )^ ^^o] ^ Al z] ^ oj^ ■gjg zjoi<q 

^71^51^4- S|-<=>1SS ^^2:4 (Cathode) q ^ ft ^SflW; 

^-7] ^sfl^q tflrt ^^q- ^f-ji z)o]w o l-^o.^ o]J$ ^^5]^ <aj^ z]ol<^ ^ £ 99.99% ^-g- 

(ig#) iE^r «(iS«)AS ^€ ^(ig) 0 oM^l(Anode)Sl-; 

^-7] ^ °oM^l(Anode)« ^7] ^Sfl^ ifl « ^51]^- ?>^^; ^1*)-^^ ^^1^ &7] H<£ Sfl (*ft 
,«i§)q ^5ll^7iq-; 

-S-71 ^5fl2£ ^^fb -S- ^-^11 (Cathode) 4 ^fl:&o)l ^o] - ^o>oll ^ ^7] (Cathode) 4 ^.cD^o)l^ -g- 

^-(-)^r. -*7l ^ (Anode) °f| °^( + )# ^dU^S * 
^£ *bq. 

SLIt <g -S-^ ^T^^l-71 d l-&(Ag + )^ ^l^^^q- d l-&(Ag + ) 
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«fl OB £ 3^( Ag + )^ <a^o] ^ ^ o)^, Zjo] o) r^HI^ 33^1 ^Sfl^^ 

£-33| (Cathode)3 1"g-A3 1333, 33 flfllill 11<>I|3 ^ 2l3 13 H# f-jl iJEl l^t^S 

3"7l 21 HI 1*1) 1§3 33-33 33 1-^1^ 13 131 ^JL 133 13 133 99.99 

% HLir 3. ^31 1 <8=^*l| (Anode) 

33 1 133 (Anode)*- -8-71 1*1)13 33 S313" 13 131 3-33"13 13 113 («f ft) 1 ^ol H3-ir 
^^(#?Ltt) fUSj i5fl33<2]- ; 

-8-71 213 13|1;«:3 HI 333 ^11(7jc®<ft)3 « 11331 

-8-71 111113 31 1 # 13-°)13 -8-71 ^sfl^ofl tfl^ 1 13-*I13- 113 Isfl^oll 33-3 11^131 

33.Jf3 13(+)11 1131 131111113; 

3"7l 213 H3(Cathode)3 1*1)13 &3 Hl^r 1131, -8-71 1 11*11 (AnodeH 13(+)1, 3"7l 1 
1*11 (Cathode) 3 1*11131 13 151 3 i3#^1 #33 ^-3"(-)1 11 11^-3 11^3133, 

-8-71 213 1*11113 HI 13°11 =113 1i)l^£3 11^13 -8-71 33^13 31 13"1 1#31 

^i, -87i 3 1 n i*m3 in^ii 333 13 33-3 -r-^t(W)^pj-^i« Si 113^ & 1^1 i 

111, -87l 33 1 1*1)13 31^3 113 jL 4^1i 7 } 1131 & Hfl* 1113; 

-8-71 »IH^1°I1 tfl^ -3-71 1*1113*1 1131 13^3 3133, 33 1111133 #713 A3 111 11 
33131 nfl 1 ?!^! jl^ ^*>3., ^^Asfe -871 11*113133 ^1313 ^4o|fE t f 1333 3 
1*il« nil 13. 

33 1 131 1 1333 £ 31(Ag + )1 ^ oj-g-^ £ 31(Ag + )1 ^ A>^)^6(| 

1*11 3 1331 311 13-. 

5L1°111 ^ yJ-^^1 1 ^A16| ^ ol-^( Ag + )^ ^1^^1(20)^1 7flSF£7> 5LAl5q^ ojlr^ 

^ 30^ ^fl<S<<?} ^Al^ ^ Sa^, #7l#5L^3zf ifl-jq^^ Sir 13 1°1^1 ^113^ 4°1^# 

-g-^-^ll (Cathode) 21 m^ft &t%&°]tt. 

o] itlHeli 4°1S ^«B^& n ^1°1 3f 18%, H^. 8%# 18-8 ^11^1 STS 304 S^r STS 316 ^] 

lel^S^* ^^1^1-^3-. 

^s. 40^ 3-71 3*1|S(30)3 ^ *^1^ 13 33 # 333-%^s 33^ 33- 3-8 333^ 13 133 * 

£ 99.99% £"g-(|g#)A3 333 ^r(IB) 333 (Anode) 3 3. 

sf-2. 50^ 33113 (*«lfe^iS) 3 31313, 33 1 3=33(Anode) (40)» 33 3*1H(30)3 33 1:33 
1 3 13 1 313 ^^3 A^ 3 3 3^ ^ 3 3 3 33. 

3-Jl 601 33 ISflaS 331 3-33 (Cathode) 3 1«111(30)3 13 *33fe *131, 3"3 133 (Cathode) 

3 131(30)3^ -§-3(-)1, 3-3 1 33^1 (Anode) (40) 3 3 t 3(+)1 13 HAS. 33^1-3^ 11333 
333. 
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^71* £r "S £ <=>l-fr(Ag + )^ (20) ?m&(30)2] <^ <& ^AS- ^cfl 

oflc] ^ o^aji^L Bfl#5l^ ^<£°im, ^1^H^1(60H -8-71 ^sfl^(30)^^r 

£ °<J=^*I (Anode) (40) <*Hfe <£=■(+) <q U3j 3^1 *fl°l ^#3^, ^«(30) iflJf-S. JL-Sfe ^ 
wfl'S] o.S *M ^^^(30)^1- ^ ^^Ml (Anode) (40) A l-°1 °11 ^i&|aV^- d l ^^S^V^ ^7l^:5l)7> ^o^t}. 

id-SM £ °<f^^l (Anode) (40) fe < 5 l-&(Ag + )-& fe^Ml (Cathode) ^ ^^^(30) AS ^fe^lfe ^<HH , 

SLS. 7m&(30)^ ^W<*| S-fe ^oll -g^^o^ a| sl| (30) ^1 nl]*^^ fe «l^(Ag + )«l 

33 ^5is ^ -%-<*mmwQ ^ ^ ^i^(A g +)^s *m 

AT-71&1- 5^ fe <g ^Al^ Ol-g-( Ag + )^ ^ ^121^-^(20) ^^l fe <>l-&(Ag + )^ ^3i^o)l^, 

^d'M(30)^ *^Rr ^^1^171^, s ^xlAl^l^ ^ ^ ^1(60)7) ^A]ofl ^^<q ^ 

^■71 *b 4^1^ ^aHMM fe °<f^l (Anode) (40) °11 ^ ^ fe *lfe(Ag + )2l <>lfeS|- ^-g-fe, £ <>lfe(Ag + )^ 

^ 7l?K^<?> A>-g-^-^^ A>-g-£l^ £ of^^)l (Anode) (40)^1 ^Efl°l| nJ-iiH oj 0.4 ^ <£ 

^1 (Anode) (40) ^ 7flii.# ^SL^^T]} H>, ^ «q £ ol^( Ag + ) ^ &7flSlfe 

*1fe ^H^-g- £ <#^*|1 (Anode) (40) # 2*|«H ^-g-W. 

j£ 7 ]s± yro] ^ m-x^ol <g o_ o]^( A g +) ^ ^ ^12^1(20) #efl^ £ d l-&(Ag + )^ *fl^ 

^. 

(+,-) ^r-g"# *l"§-*>Sa AM-. ^ It^ 0 )!^^ ^sfli£# 7>^J1 «-3]7> 2)-^ ^ol^^^l ^sfl^o.^ * A H1 W 

^•^11 (Cathode) S- ^7} T 1 ^ °1 Ti^sfl^H, ^ ^-g-^ ^r^lr ^^1^ ^l^i^l^ 

<>lal* M*^: i-g-^= ^ ^l^(Ag + )^r ^ll^^l^l « tfl^g *ll2^1<q o] -g-o]^|- 



ail 2: tflofl ^-A^ol^ o.q. f ^ ^6(|A^ ^«||^oi ^Lig- o^h> ^x^^ A >-g-*>^A| o]^-^- 4 

^J^^ 4 0 1S^ ^Sfl^-g: ^A5L ^^71^ ^A^ols.s., ^ ^^1 (Anode) (40)<*IM^ ^ °l-&(Ag+) ^el 
^-8-°l "11-t- S«l-i3 JL, ^oj^ s ^o]l ^ ol^ (Ag+ )^ol ol^ ^ol S ?gol -g-ol^, 

£ o] o. o]^-( Ag+ )^s. ai^4^a^ ^^flAj^- ^2:^: =r t^S^I , ^ d l^r(Ag+)^« lis *>fe ^1 

7>^Ai7i?! ^n>s. #3 5 w^°i ^-iflM ^ «^ ^ «i^(A g +)^« ^ safe 



^12:^4 fe d lfe(A g +)^ afe^l aq-a ¥^1 M*fe ^fls^i fe o].^( Ag+ )^oi ^ 
7-1 rd-^ ^ o]^( Ag+ )^<si wj-^i^ji, 7] ^-21^1 ^tii-a ^]7]^ i 

* fe^l^*°ll fe »lfe(Ag+)^ S7i*l Sj-tfll; ^ ^014. 

-8-71 ^ ^Sl £ Ol^( Ag + )^ ^2-W 0 >^ « °1I d l^-*t fe <^lfe(Ag + )^ A>^^]S1 ^f-Ajofl o|^A^ 

fe d lfe(Ag + )^5l ^#S## fe^lJl -^sfl^: ^-^-#^1 HJ-*l*|-7l ^SflA^, «g==^|oi ^fl^^- £5L 99.99 

% °l-8-2l Cl^E (sllver dust )Bl-31 J1^5L ^(^MSf)t *l~§-*Kr T^ol H >^-3|^, ^S(|^?J # 

^ #^-fe A>^-*>^ 7j\0] U}#2\-5}t\-. 

^"71^ ^ £ ol^( Ag + )^ ^2,^1^1 H^35|*|.7||^ f £ o]^( Ag + )^Ol ^12: ^0]lgAl ^2: 

^» ^°l7l 
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^«l)^:(30)^ fe <£^*ll (40)^1 «^^r *\<>\S. 27% o]^ a) a| 7 fl ^} yfrifr £ i= ^Jf. « 0 >^o.5L OJa^^ £jl 

a* fe fe <>lfe(Ag + )^r tMH*! H>^*|-7llfe, £ °lfe(Ag + )^ ^12: ^<=>m^i ^12:^- 

*]5] if-S\ mr W ^i^A^ ^^^(30)^- fe °<J^*ll(40)-& ^AjA^^. ^ % *}~ ^ ^ -51 ^ ^--§T^ 

14^^- ^Efls ^Aj^ 5flt|-. 



a* ^ fe <=>l^r(Ag + )^ ^2:^1^ ^Aj o]] n} eJ- 2) ^ 7]] _ ^Sfl^ tfl Jf 6|| AT-o^>^ fe 

7>^^A]J1 SLfe ^7} ^£]^Ai ^^^S] ^#CLS. Ai^o] 7^ y o T-A]^ ^-JH^ilS. 



*>fe fe °lfe(Ag + )^ fe <>lfe(Ag+) ^5L# S« ^2^3. ^-7] ^S*lH^H ±.^$\ ^H^A 



7> 7^>S)i^ ^ Ji$Br>ir ^ ol^( Ag + )^o] ^ ol-^( Ag + ) A5L o.^ § ^ 

Safe 41-7] ^€^H^-^1°11 fe ^^.^ iTg^ ^^s. a ^ 



^7] tb fe 13:^^ fe ^-&(Ag+)^r ^l^^l ^ n «J ^aHI ^ <5l^( Ag +)^ ^ ^S^l (20)1- ^l-g-tt fe 
^1^1 ^ -S^l 6 ! fe d lfe(Ag+)^ =^?> 7><;q ^-^(100)^1 ^^fe 512 vfl^l 5Li2°ll £7-1^^ 

<g t^aH ^ oi^ (Ag+) ^ ^ a>^^1(ioo)S1 ^Jfe, 

^fe ^7lJf-£^l ^^l^fl^ ^-w o i-^ ^-o_g_ ^Aj^ Bflol^^o!)^. 

^T-7] ^oli^(101)oll tfl^o^ ^-g-^ ^^SLsL ^^-5]^, ^«^1^^-^1(60)7> Hfl^oH J7Aj A|^£)^ ; 

^d'SAS.^ -8-71 ^€^H X ^1(60)^ ^^^^1(61)14 4^^°1*S(62)1:# ^^11^^ ^^^1(102)1- ^ 

^T-7l Bfl6l^^(101)^ ^oflfe, ^^^^l^A-l ^ ol^ (Ag + )^ ^ <g^o] ^A]^ ^ oj.i^ > <g;g z]ol^ ifl 

^7l^5LA^ A^Blloie]^ 5X|-oln-. ^§1)21^ -g-^-^ll (Cathode) ^| ^ -g-O-S. ^7g^^ r ^-JjL ^a]aV 2 «£ ^> 
33^; if-JL ^} 27^ ^71^51 Aj Jl bJ (9 1) (9 1 a ) (9 lb) 1:^. JL3 Aiw))^; (30a) (30b) 1:^1 ufl 
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#7l 21 ^-r-^f ^°im(30a)(30b)^2| vfl^-oll^ vfl^ ^5lH ^^AS. ?>^# o^-if-, ^ 

°H 7fl^ ^(52)<=>1 1-*H #,^,ol- ^1^(53)^1 i} 

^^(#?Ltt) ^:M.(51)°I| ^*>^ ^l^lfe, «J3i ^-£ 99.99% 2H?-^r ^r'JHt* (40a) (40b) °1 

-M^l^t}. 

#7l -&°ot^-S-(40a)(40b)l:^ ##°im «1^#AS. ^(41)<>1 H ^ 5] ^ #7l ^1^^-^.(51)^ ## 

oil A^(42)°| ^l^i}. 

#7l ^l^JM. (51)^1 ^>^(54)^ ^^JU, #t&£ 7flH 0 >5H ^ElH # 7 ] ^SH^: (30a) (30b) 1:^1 ^ofl *f|*l 

5^ ^o<q ^1^1^(55)^1 ^l^M 

#7l 21^1 3)--?-^ ^l«ll^(30a)(30b)^^l ^-^>^:«11^ ## H-Aj-Jf (3i)( 32 )7> ^ ^ S] , # ofl ^ (30a) ^1 ^>^r 

°Hfe # ^^(81)^1- <?!^5l^ u|-A>^ 0-o^ (71) ^. ^ 0.^^^(70)0^ AV« 147^(72)^ ^ f2£ <?!^ 

^ ^sll^:(30b)^ o^of^ A>^|^1S(86)^ ^^(85)^1- v+A> ^#3fe H-A>^ «fl#^(84)# £fe nfl««:(83) 
o] ^Jf^ ^ 

#71 21^ #°-^ ^i*11^(30a)(30b)§5l W H-Al-Jf (320§<H1 Bl^S^l ^^M^l^*! ^fl ^ ^1 

## oT-^a.^ 7}7]b] 3~*H=. tr>w o >o.5L ^#<q o>^<S^^(98a) (98b) # £fe (95) °11 ^1 

#7l ^^^^r(95)^: «1H^(101)S1 Jl^cf|(103)<Hl JH^^ jL^j^ (93) AS. JL^ , °<HH1 ^ ## 

#7l 2HMr ^ofl^;(30a) (30b)«ll vfl#^. ^^-g-^Oa) (40b) Ir^fl ^l^S #7l ^«*iH#*l(6 

0)5.^ 0 o t ^-( + )^i*l^(65b)lr <a^^>7l tifl-*l^(96a) (96b)^cl ^l^cf. 

#7l till ^1^- (96a) (96b) *«H^r ^l^Sl^o ^ -^^ (97a) (97b) **1 z|z]-^^ ^#5q:n, #7l ul)^^ (97a) (97 
b)Sl oT-^if-Ei #7l -^<£^-g-(40a) (40b)^l #^ 7>oil^ ^7l^£Aj ^stg (45) ol ^l^th 

#7l «l)^^(97a)(97b)^ 0 im ^"71 ?I^H #^1(60)^^1 <£^-(+)#^ (65b)§# ^l^AS <3^oK^ 
^ (92a) (92b) ^1 51 711 ^#M. 

#7l ^«*lH#^(60)fe *!^«21 -§-^^S^ (65a )^ ^^^xl^l(70)2l 5lll^i?l^l(74)# 7^ ^H^o^^K 
61)^1- nfl^A^H, ^SLsL ^7l^£^ Ji^^^(91)(91a)(91b)l:-i- ^-^^€^1 (65a) AS 

(30a) (30b) S °11 ^^ol-nl, ^^-^^^ (65b) ^ ^H^^l^l(61)# 7\x\A\ ^<^^-g- (40a) (40b) 4 <g^^ ^^7,1(97 
a) (97b) <H1 Hfl a1 7l ^ ^ o] 

519 vfl^l 5L12°im A o"7l ^^^1(70)0] ^] ^sq. «.^^T-Efl7> 51^51^ oj^ 

-fr^r^l^l (70)^1 §>^-^ ^ ^33011^ ^ (79)011 ^^^3,^ ^1^^ ^^1^(76)^, 

Jl^^fe jl^ * (77)^1-, #7l -fr^Tj-^l tfl (76) 31 tfl^oil ^1x1^2: (7 8 ) Hfl^o|l x>^ (75a) ol 
-jH^-*l^(75)Sh #71 -B-^7jxlcfl(76)2l vfl^-ofl Lfl^sl^ elS^^^l(74)S ^^4. 

#71 #^#^1^(75)^ -H-^^l Cfl (76) ^1 vfl«o]lA^ ^1^^^ JfSj-^ #Eflo{|Al #^>S S|^0] 7>#^7ll ^13^, 

^- 7 d-SlSi* "ll^r Sj-TflS] a., 1-^1 *Hl-# tl^l ?2 (78) « 7l^AS «A£ 905L 

M1S1S #* Sl^ol-c^, Bfl^oH «-#^ 7>^(75a)^l 5l-^*l(74)# ^^l^lfe ^ A oAS ^^ISl^ o icf 

^l^Jf^ 73^ #^#xl#^l (70)21 -B-^«-o)l ^-&7\-X\s&x\o]t}.. 

#7li2f #Ol ^Aj^ a. ^T^Ol QJ ^^cJl ^ Ol^( Ag+ )^ 7>^#Al (100)^1 Cf-g-^- #*1 #*^Cl-. 
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<y ^aHI £ ol^ (Ag + ) ^ Wfrx] (100)^1 ^ $«1^-Hflfe ^^^IH^I (60)°11 ^ ^^^1 vfl^ SLfe 
^a-o]]^ JL, # ^^"^(81)^: ^^5]^, ^jojA^l (61)^r OFF ^HflS. -§-^l°J 3-*Mf ^^(30 

a) (30b) M °oM*H°J ^^Mf £°<Ht*(40a) (40b) °)1 3l4J°l ^-^014. 

A>^x>7> A^j-^S. A>-g-^>jixl- -fHr#*l^l (70) « Tl^M 2^ ^1*11^: (30a) 

^ ^(95)^1- ^^(SOb)^ ufl M (83) # *HlS. ?1*M A>fl fsfl (86) S. #^1}. 

^-71^ A>^-g-^sL^ *>«*1 A>-g-^-EflollA^ £ ol^( Ag + )^ S jt.^ ^ O-ofl ^^^^ ( 6 1)» ^ 

&i ON AlT-m q-g-3z|- ^ 31-g-O.S. £ ^^-( A g + )^7> ^las)^ A>^s)lH.(86)^ #2E^. 

^5L#<>1 ^ U^AS. ^^1^1(70)^ -if^^(71)S. 7)}^}a) ^ <t\<8$&, -fK^*l^(75)7> 
78)# q= 80-9051 Ml^S. S)^*}^*] e| *1 (74) « ^ #^1 7] ^-g-^ Mt4. 

21^^^1(74)7} ^#5]^ ^ -g^l^ 3)-^^ ^Sfl^(30a)(30b)^^ °<^^^1 'Jl ^^Mr £r«8=^8- (40a) (4 

0t»H jL, ^^^(71)* 7i^H 31^H ^«(30a)^ frr£M (95)^- -f^ ^«fl « (30b) ^ nfl#^ 

(83) # *}5)]5L 7^H-7>fe ^51#£ ^«(30a) (30b) ^ iflJMMfe ^5fl°Jjj5.S ^-g-M. 

^, ^5L^-fl -g-^^^o] ^5fl^:(30a) (30b)4 <8=^3i# d l £r«JHt* (40a) (40b) $\ 7} 

d l» l^Vfe ^HH^I^r ^2l2|-g-«l "@om- <8=^*|?! ^r^-S- (40a) (40b) «fl *1 £ ©1 (Ag + ) ©I 

^-o>§<^ £ <>l^(Ag+)^S. ^flSSlfe SH*}. 

?i^r ol^r(Ag + )^ *ll °fl *1 , *IH *1 (6 1) -ft OFFS. 2^1 ?1 ^ <g-^ <3 5pj^ ^ & (30a) (30 

b) ^ £r°<H5-8-(40a) (40t>H ^#3^ °1 £ <^(Ag + )^ *fl2:2|-g-°l ^ 
3*1, 

SL* ^51^ ^-^5L#^ -8-^^1^1(70)^ -R-^^l^(75)7> x^ofl ^tr>crj o_^^ ^ 

i^S. §>7j-Sl -8-^^1^(75)^1 ^>^1 (75a) 7> SlS^^^l (74)S_ J fE ; | (74) OFF 3 

^ 2)^- ^7l^Sll» #AlAl7l7fl 3 oil}. 

^-7l<4 ^©i ^ ^^iq ^ ^Ai<m ^ <=>l^(Ag+)^r ^>fl^l(iooH 7>^x]-7-h ^H: *IM^?1*1( 

61)* ON Al^l -a-EfloU^ -t^ ^5L## ^7j^^-^(70)^o.S ^ ^lS. ^5121 ^ 

ol* (Ag+)^» A>^^1S(86)S. ^-iAlTj ^ ^olrf. 

a* ^xi^ofl 4^1 6 1^ <a^l5L ^ ^ 0 1^. 

-8-71 t^^l ^ ^aH ^ ol-gr(Ag+)^ *>^*1(100)» 9X°]^\, 'U ^^Hl^l ^*l|^:(30a) 

(30b) ^| ^^l^r ^-S"^ -fr^SlaL 18-8 T^ll^l ^^01^^ +&7j-$- ^o\]^ 0)7$ 21.7mm, ifl ^ 16.7mm, 

^ 2.5mm a°l 210mm°l Tf^# A>-g-*|-Ji > 

^.o.^ ^o o t^^. (40a)(40b) ^ 5.0mm vfl^^l ^-g-*)-^ , ^^l<y ^^-S-(40a) (40b) * ^ 

^-g-^nH ^lsl|^;(30a)(30b)#2l vfl^Alolofl zj-^^- 5mm ifl^qs. o.^ Al^H, 

^5L#^r 451-1051 ^#^-3., 2)^- 24-36V ifl^ofl^l 2 AMP ^-g^Sfe «>, 

#^ ^ %^7fl^ 7>7> o.^^ M# 5}-^ lp pm ~3ppm2l £ *l^(Ag+)^# Tll^m =r $15icl-. 

740^1 B>xta1 OH ^-^^ 74^ 6>V|iq.. 

^1» ^ ^EflSl- ^71^ c^lAl^ fl-a^m ^^fl ai^r tfl^ ^o)!^ ojolol 

^Efl^ «l7g T^Al ^ fl- 740^^ ^(|^^l<q ^*><>(| ^q-g-Ol H^Al7l« 7)13^1-01 Hltfl 
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4 l i4> JL.3f 

4714 Qo] 4 4^ 4 £4 *H24^4 ^ °1« 4 0144 44 4^*H ^44 #Efl^ 4 

d 14(A g + )4 ^12:4^1^1 7>4 444^ t||3£31*l 4*l<a ^4*1 47l4*l|4 1 £ 4 444 HlS^ 4^ 3V44 
oflAi 444 44 141 444- 

^^fe, 4*112:^ 4^4 4714^4 iflApJ^ 4°l^ ? § s l 4*114:°^. l^fA^I, ^sfl2i« 7>^J1 Jf2]7> 

4^ 4 d l=^^ ^« ^ 5a^. 4*1)44 44*11 (Cathode) S. 4*ti2^ 4^14 4 

Ajoj 44*1414 -g-^l^LAi 44<5] 4444 444^-S- 444 y^X\^ *fl2:4^ #] ^4 4^ ^ 3^ 4 ^ 

4 &4 444 £14. 

4*1|4, ^7lf; ^ 4*fl^1 44°H <q^ ^-g-^ ^ <>14(Ag+)4- 24^1^1 4^4 44 41 4 tfl^ ^2^1^ 4 

^ ^4°ii£, ««-4 44 4*n^ ^^4, ^§4 <y*ii^4 ufl-as. 4 7fl<^ 

4*1|44 4*144 ^^1^5L 4^ 4^4 aJ^J ^5L<q 4 ol^( Ag + )^s- 440]^ ^Tla] AS *fl2i4 4 

$14. 



^!*1|4, 4*fl°- ! 14 4^4 ^O] 7 >^0] J77]<y 444 4 ^*T|44 444*1 1]^^ 7>^o)l 44S]4 4451^ 

4 4 sa^^i 4 <=>i^(A g +)^^ ^wi-g-o) t^^m, 4 oi^(A g +)^ *h2^hh*i ^.n^ 445M sa^i 

4^ H>S. l-^l^lfe f^ 0 dA£, 4 o o ^^HlA^ 4 ol^( Ag + ) 4^440] D fl BBfiSZL, 44 44^1 ^4°H 

44*1 4 °l-£r(Ag + )^ oj-g- ^£o] 2-^o] ^-ol^^^ 3]^ ^- o| ( Ag + ) ^S- .Al^^S 7j 

*1144 4^ *fl2i4 4 4 ol^ (Ag + ) ^ ^ A^o^ 7>^Al7l^ 44^ 44 4 ^CflS|- 

4 3L ^ ^l^(Ag + )^« <?3# ^ $i^r ^}^14. 



^^^r, ^14^ ^ °l^(Ag+) S-^°] #4^1^ ^ d l^(Ag + )^r« •il^r4 , a^5L 4 

fl£ ^4 7)]^ ^ $J.^-CLS.A^ ^2,^ o]^-( Ag + )^<q ^jg- ^JI^^- ^-^S] U))^4c^ X-]3j-*l-oll l4^r ^ 

(Ag + )^21 Jr^ 7^># W 0 >^4J1, 7^J-2i^ ^Ti^M, 0>«-&) ^Efloll S--g- ^ 4^-o>§ ^^4^ ^s.-g- i 



4^^1fe, ^ ^^l-'S ^ °l^(A g +)^# ^^on ojHi- ^s.^^- a>^-4^ ^>-8-*>fe 7 A^ 

Al4p4^A^£ 7j^3jol^ <g^4^ ^fl2i^: ^ ^Efloll ^1^^ ^flH} ^ ol-&( A g + )^ ^fl2i^l^ 

7R> #)4^ < ?1, ^ Al4°l t44 A 1 °l^r(Ag + )ol ^>S|-5q <H ^ ^<>l^m ^ §11 ^ 

(57) ','! VI 

1. 

^ojjoij! ^ ^i^( A g+)^ ^# ^^<a ^ ^71^£a^^ai^^- ^ 40]^ 

^*D2i4 (Cathode) ^ -g-^S ^ ^ * ^*1)^4; 

^-7] ^sfl^Sl tflrt ^3)4 4^^- ^Jl S^l^^S ^£ 44 ^^l^lfe ^£ 99.99% ^-S- 

(ig#) 34r M(IS«)AS ^a^^ ^4^( Ano de)4; 

^-7] ^ ^4^11 (Anode)* 471 4§fl4^ ^-fl^ #sfl4 4*14^*1 ^1^14^ 4714^^)1 («« 

«6ififtfii)^ ^HAi4; 
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^7] w^Ml (Cathode)^ ^Sfl^ofl ^r°] ^<$o\] nj- f 4>7l (Cathode) ^ IcH^l^ 

^■(-)^T. #71 £ ^^11 (Anode) oflfe °o^( + )# 1*J HAS ^H^^Rr 1€*)H#*1« ^l^M 
^AS. 51- ^ £ l^r^r TT^ ^1 2l#*l . 

^8^8" 2. 

aflllH XI<H Isfl^ ^^r, 31- 18%, -Ll^S 8%# tHf* 18-8 7fl1<i] STS 304 Sfe STS 316 ^ Ej| ?] e| ^ # 
^S. ^ £ Ir^i ^lS^l. 

^T 1 ^ 3. 

Q^}7\] lil^ ^ Ife c|-*>8 (^?Ltt) ^« 7>^1^ ^71 ^51 ^ ^f-iiS -& l^r Irl 

*na#*i. 

^T 1 ^ 4. 

*lll#o|| #71 ^€*fl°l#*Hfe. A}-g-x> «1 A>-g-^oJ| rd-H^ ^^-Jix} ^ £ 1^( Ag + )^ o]^( Ag 

+ ) ^AS. t l^r ^AS-Ai, ^l^^H^-^Hl i^^l ^H^O.S njel <^Sj ^ 

Mtf^- #-g-x>7} <y<qa] o.s. #«|% ^ 1^ ^#^1 ^*7>w!sls# c-l ^ o.s £ ol* 

<r *fl^#*l. 

^T 1 ^ 5. 

*Hl#°1| 5a°H #7l ^€^H#^Hfe, ^I2i£|fe 1-&(Ag + )^ £ 1-&(Ag + ) 7>^^ O.S. 1*3 

ll*}^ 7>aiS|S« T3j S^-Sj-G} ^*V# £ ^z> ^IS^I. 

6. 

^)U%H1 %M*1 #71 1€^H#^Hm, ^sfl^ #■ 1^°11 l^^r g-<q -fr^ ^i^H 1*«1 -8-^ <>l^s # 

ol <g^s]^ nflo^ ^-71 £ <^^H 1^ ^A]7lfe -R-^^l^l« ci ^AS 5> 

7. 

-g-^-SIl (Cathode) 31 ^ -§-AS. ^^«><^, -8-71 Ullcli^;^ ^^ofllA^ ^--o 2 ^S. ^Jl ^7l^£L^ S^S^ 

#7l 21 ^cflW^l tflJfoll^ tflts <gq If-JL ^olig-tgzo.s. ^^£1^ z]ol<q ^ £ 99.99 
% ^(IS^) SL^ ^^(iSS)AS. £ ° 0 >^-^l (Anode) 

#71 ^ ° 0 ^^1 (Anode) # #7l ^sfl^ vfl^ ^sj- -ff^l^Al ^7l (Mtt) # ^1^1^ 
4^ (^?Ltt) ^-W-^^l ^sllolA^ ; 

#71 2121 1*11^21 ^^^1^(7^14)21 ^ 1lA|7lir 
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^■7] ^TOTO TO TO <y ^ TOTO TO TOTO tflTO £ TOTO TO A 8 ^1TO°I1 ^ITOI TO*)1TO 
TOTO TO(TO^ TOTO TOTOTOTO*!-; 

-8-71 2TO TO*fl (Cathode) ^ TOTO §-o] 1$, ^7\ £ (Anode) «W TO(+)=. TO # 

TO (Cathode) SI ^Sfl^fe TOTO^ TO°1 TO(-)# TO ^TO-S TOTOTO TOTOTO*h 

-8-71 2TO TO^TO TO^f" TO°H TO A 8 <SS)1^S <STOTO -8-71 Hflol^S] ^ ^^O.^ <§Jf7> fi-#£lfe 

STO. TO ^Jfo]l ^^JI A>ifl^7> <g^^ TOTO; 

TO Hfloj^oH tfl^ ^-7] ^sflTOlTO TO TO T?"^ AS TOTO, -8-71 TOTOTOl^ TOTOS^^^ 

TO TO* *11TO TO TOTO, TOAs^r -8-71 TOTOTO^l ^^114 TOTOTOTO uflTO TOTO ^1 
TO« TO TO TO as TO £ <>1TO TO TO TO- 

TO^ 8. 

*ll2TOI &TO -8-71 ^UTO, TOVTO u|-A>Jf# 7>7>^H, Hflol^ ^ofl tflgj-o} ^°-^0_S <g ^ TO ^ ^.^1- 

TO TO 2 IS. ufl^^ TO ^ *1TO TO TOTO- 

TO^ 1 " 9. 

^12«J- ^18TO1 Si<>l^i -8-71 TOTO, TO 18%, TO 8%-i- TOft 18-8 ?1)TO TOTO^ TOTO 

TO 21.7mm, ifl ^ 16.7mm, TO) 2.5nTO TOAS TOTOTO TO^f TOTO^a) (30b) IS TOTO TO A 

S ft ^ <TO^ £7j- TOTO1. 
TO 7 ?}" 10. 

*)l2TOl $TO1 -8-71 ^SflTO ^ TOTO, £ °8TOl^ TO ^ 5^1^ #*I)TO TO TO°fl 5mm iH^i €TO 
# TOAS ft * °1TO TO TO. 

TOIh 11. 

*1l3TO TO ^TOTO, -8-71 2HMt TOTO0a)(30b)TO ifl^ofl TOTO ?1TO TO1 TO TO^l TO 

^ *1 *1 « (53) 1:^1 ^ 5] 7fl -S^l £| jl, a}o] E-ofl ^^711^1 <g 3 § «q (52) °) %^^\ ^ (54) ^ sj-*l j1 
-8-^r^r 7fl TO ^S^l 7l^^-tL(5i)^ -^^ «l-g- s.^ o.s tr>^ ^ ^7> A><^)^-^. 

12. 



*l|2* £&^r ^18^ ^-H^i -8-71 3--?-^ ^sll^:(30a) (30b) 1:^1 ^SlS. ^^^^ 

tM3*r*l*H°HS*l. TO 21^1 ^«fl^:(30a)(30b)*^ TO°flfe (32) °fl tflTO TO^^^fe 

TO^^flr TO^^i, ^>TOs ^TO ^>^ i a^^(98a)(98b)# TOTO, HHTOUoTO 

jl^ tfl (103) °H JITO^ 3.^85^ (93) AS jL^^I^. -8-^ TO°llfe TO -8-71 3fTO ^sll^:(30a) (30b) °11 Ml TO 
^°o 1: ^-S-(40a)(40b)l: o ll TO (+) ^S-^l (65a) (65b) # #^7] ^tt ufl ^ ^ (96a) (96 

b)^# TO ft TO<aTO( 95 ) ^-8 TO TO as Br>fe ^ cl-&^r TOTO. 



^T 1 ^- 13. 
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^, ^*l^H^-^(60)^ < 8=^(+)*l4l<i!l (65b)l:<Hl ^.7}^SLS, ^.^^r ^1*1^^ (92a) (92b) 1:^, <=>] 

#^(92a) (92b) S1^<^1 ^T^^SlTfl ^1 ^^^(96a)(96b)§^| £ZL M-X^^lfe 

^7l^£^ Hfl^^ (97a) (97b) -8-71 ^7l^£^ flfl-a^ (97a) (97b) 1:^1 tfl W -8"7l ^r^-g- (40a) (40 

b)<q ^dl^ ig-aj^- ifl^S)ir ^7l^£^ ^ = (45) «P8A5L ^ £ ^> 



^T 1 ^}- 14. 



(72)^1 & ^#^(81)4 <£^fe q-A>^ -^^^-(71)* 7}*H, -fK^S-ofl tfl*rM ^w 0 > 

A£ (79) °J| ^^-SS. -H-^^lifl (76)^1-, d lS Jl^ <5-}fe Jl^*(77)3l-, -8"7l ^^1^(76) 

<q ifltijoU ^1x1^2: (78) S. -S*l£|jl Hfl^ofl 7>^(75a)^l -fHr#*l ifl (76) ^ ifl«H<*1 <$■ 

Eflo)H #*|-s SI* *Hf#7|| <g*l£M. *J-#32i-& nfli^ vfl«. o-^^s. *17\]5\JL, 6 ^AS #5}* «fl 

tL*l^-S(78)-& 7l^J=L^ HAS 9051 tfl SIS. ^ s\^}±r -fK^l^- (75) #7l -R-^^lifl(76)oI| 
S. ol o-^^l^( 75 )7> #^51S)# nfl ^ ( 75a ) ol ^7^ AS W^}^7\] ^#*Kr e^i^l (7 

4)» (70) S. ^fl-i" f^A£ £ 



^T 1 * 15. 



^7lJfSH«# -g-g-tl £ ol^( Ag + ) ^ ^l^^oH ojo^ ^ *^AlZ] ^ ojfe z3o]ol ^7l^£L^(SS«^tt) 

=M=7> (Cathode) ^ H^i, -8-71 ^fifl^oll zj<>l<q ^£ 99.99% ^fl (§g#) «8=^*| (A 

node)# -8-71 &n&<>) ifl^ #^S> ^-ji aj^s. ^q. z] o] o. s ^Sfl^H tfl^, # 

# «H -8-71 ^Sfl^Sl ifl^jq- ^ ^^11 (Anode) ^ <q ^ ^EflS ^Al^^A-l ^s)^ W^l 1 ?! 

^ ^^^ # ^ > ^71^-Sfl ^elofl of^-^51 ^ ojr^^xi ^ ^l-&(Ag+)^: #<H1 -g- 

311^1^. M 7 -jAS ^5L^ ^ ol-g r (Ag+) i r« ^^A£ *ll^*Kr <=>1^ 7^3^ 
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